Introduction {#sec1-1}
============

About 10% of the population in the world has some form of mental disability, and 1% has severe form of mental disorders with disability.\[[@ref1]\] The recent development in mental health services in India is the community care approach. The epidemiological surveys in India showed the prevalence of psychiatric disorder varying from 9.5 to 370/1000 population.\[[@ref2]\] However, recent census data reported that 2.21% of the population has some form of disability and among them, only 2.7% has mental illness, and 5.6% has mental retardation.\[[@ref3]\] This may be because the data collected could not detect mild or moderate degrees of mental disability which goes undiagnosed because of limited knowledge and lack of adequate skilled personnel to assess.

There is scarcity of data with respect to mental disability and its associated factors at community level in India. As far as our knowledge is concerned, there is only one community-based study in a rural area using Indian Disability Evaluation and Assessment Scale (IDEAS) for assessment of mental disability.\[[@ref4]\] It is also important to assess the burden of mental disability in an urban setting due to rapid urbanization and industrialization. There are some hospital-based studies among mental illness patients to assess mental disability using IDEAS.\[[@ref5][@ref6][@ref7]\] Mental illnesses have invisible disability. IDEAS is for quantifying disability in mental disorder. In these epidemiological studies, it should be applied to those who are having mental disorders such as depression, psychosis, obsessive-compulsive disorder, mood disorders, dementia, and traditionally substance abuse; while mental retardation-related disability is not quantified with this. Four domains or items of IDEAS are not specific to any mental disorder; they can be varying to different extent in the population and duration of mental illness score is only known in those who are diagnosed with the mental illness. However, it is also important to identify mental disability even among those with previously undiagnosed mental illness population. Identifying even mild and undiagnosed mental disability will help in developing community-based rehabilitation and intervention programs for this target groups at community level. In the above context, the present study was conducted in an urban area of Puducherry, India, with the objective to assess mental disability and to study the sociodemographic and associated comorbid chronic conditions of the mentally disabled in a general population.

Materials and Methods {#sec2-1}
=====================

Ethics {#sec2-2}
------

The study was approved by the Institute Scientific and Ethics Committee. Informed written consent was obtained from the study subjects.

Setting {#sec2-3}
-------

This community-based cross-sectional study was conducted in urban field practice area attached to a Tertiary Care Medical Institute, Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER) in Puducherry for a period between April 2013 and March 2014. The total population in the urban field practice area of JIPMER is estimated to be 9400. The areas include four wards, namely, Kuruchikuppam, Vaithikuppam, Vazhaikulam, and Chinnayapuram.

Sample size estimation and sampling technique {#sec2-4}
---------------------------------------------

The sample size was estimated based on infinite population. By considering the prevalence rate of mental disability as 2.3%,\[[@ref4]\] and a relative precision at 25% level, sample size would become 2616. After adding nonresponse rate of about 3%, total sample size became 2697. Out of the four ward areas, 3 ward areas, namely, Kuruchikuppam, Vaithikuppam, and Vazhakulam were selected purposively considering the homogeneity of sociodemographic characteristics in these areas. Apprehending some of the unavoidable feasibility problems, these three wards were selected without any selection procedure. Chinnayapuram ward area also includes fishermen community, who are frequent movers for their occupation aspects and we anticipated their nonavailability during data collection. Otherwise, all the four areas are comparable with respect to cultural and other sociodemographic characteristics. Hence, because of selection bias, there may be difference in mental disability prevalence estimate in this population.

At the first step, sample size for each ward was estimated based on proportional sampling, in which number of study subjects belonged to ≥5 years age group selected from each ward is proportional to the respective population size of ward \[[Table 1](#T1){ref-type="table"}\]. Then, to meet the required sample size from each ward area, every 2^rd^ household was selected. All the subjects of the selected household belonged to ≥5 years age group were included as the study sample.

###### 

Sampling technique based on proportional sampling in the ward areas

  Ward area       Population aged ≥5 years   Total number of households   Average family size   Sample population selected based on proportional sampling   Number of households selected
  --------------- -------------------------- ---------------------------- --------------------- ----------------------------------------------------------- -------------------------------
  Vazhaikulam     2336                       688                          3.4                   1060                                                        312
  Kuruchikuppam   2804                       845                          3.3                   1273                                                        384
  Vaithikuppam    803                        212                          3.8                   364                                                         96
  Total           5943                       1745                                               2697                                                        792

Eligibility criteria {#sec2-5}
--------------------

All the members of the family aged 5 years and above were eligible for the studyAll persons who are biologically related with the other members and eating from a common kitchen were considered as members of the family and were eligible for the study.

Criteria for defining a nonrespondent:

If a designated respondent was not cooperative enough and there was a premature termination of interview with a clear indication that it won\'t be conducted at a later dateIf an unfinished interview could not be conducted at a later date after visiting a particular house on two separate occasionsIf a designated person could not be contacted during two separate visits after the initial visit, then also, subject is considered as nonrespondent.

Method of data collection {#sec2-6}
-------------------------

Mental disability was assessed using IDEAS -- A scale for measuring and quantifying disability in mental disorders developed by the Rehabilitation Committee of Indian Psychiatric Society in December 2000.\[[@ref8]\] IDEAS was field tested and has been gazetted by the Ministry of Social Justice and Empowerment, Government of India.\[[@ref8][@ref9]\] This questionnaire was translated into Tamil language and again back-translated into English by independent experts. This Tamil translated version of the questionnaire was used by the medico-social worker in the community.

Medico-social worker was recruited and trained in administering the questionnaire. Written informed consent was obtained before administering the questionnaire. She collected the data in the house of the subjects by making house to house visits and interviewed all the individuals aged ≥5 years in the selected family using the pretested questionnaire. In addition to previously diagnosed mental illnesses, depression, and generalized anxiety disorder was diagnosed based on the International Classification of Diseases-10 criteria. In case of psychotic disorders, primary caregiver was interviewed and in case of nonpsychiatric disorders, study participant was interviewed for the assessment of mental disability. For persons with mental illness from age 7 to attainment of majority, assent was obtained.

Items of Indian Disability Evaluation and Assessment Scale\[[@ref9]\] {#sec2-7}
---------------------------------------------------------------------

Self-care: Includes taking care of body hygiene, grooming health including bathing, toileting, dressing, eating, and taking care of one\'s healthInterpersonal activities (social relationship): Includes initiating and maintaining interactions with others in contextual and socially appropriate mannerCommunication and understanding: Includes communication and conversation with others by producing and comprehending spoken or written or nonverbal messagesWork: Three areas covered are employment/household work/school work-related functioning.

Each of the above items is rated on 5-point Likert scale (0--4):

0 -- No disability, 1 -- mild disability, 2 -- moderate disability, 3 -- severe disability, and -4 profound disability.

A total disability score obtained by adding scores from all the four items. Then, weightage score for duration of illness (DOI) is added:

Less than 2 years -- score to be added is 1; 2--5 years -- add 2; 6--10 years -- add 3; \>10 years -- add 4.

Final global disability score is calculated by adding total disability score and weightage score related to DOI. It is interpreted based on score as following percentage of disability due to mental illness.

Score 0 -- no disability (0%); score 1--6 -- mild disability (\<40%); score 7--13 -- moderate disability (40%--70%); score 14--19 -- severe disability (71%--99%), score 20 -- profound disability.

All the preexisting chronic medical conditions such as diabetes, hypertension, bronchial asthma, chronic obstructive pulmonary disease, cardiac disorders, joint pain, and backache were taken into consideration for studying the comorbid chronic conditions associated with disability.

"Current smoker" was defined as having smoked at least once in the last 30 days preceding the survey. Consumption of at least 30 ml of 40%--50% alcohol for at least three times in the preceding week of the survey was considered "current alcohol use." The presence of conflicts was assessed based on subjective response regarding any interpersonal conflicts presently within family members or outside.

Statistical analysis {#sec2-8}
--------------------

The data collected was entered and analyzed using IBM PASW Statistics-19.0(SPSS Version-19.0), India, Country Office Bangalore. Chi-square test was carried out to test the differences between proportions. To find out the independent association between mental disability and its associated factors, multiple logistic regression analysis was carried out and adjusted odds ratio (AOR) was calculated. *P* \< 0.05 was considered statistically significant finding.

Results {#sec1-2}
=======

About 2537 subjects were covered with a response rate of 94.1%. The respondents and nonrespondents are comparable with respect to their sociodemographic characteristics \[[Table 2](#T2){ref-type="table"}\]. About 88.1% of nonrespondents belonged to 15--59 year age group compared to 75.3% in response group. The main reason for nonresponse is their nonavailability in their house even after 2 visits after the first visit (90%).

###### 

Comparison of sociodemographic characteristics among respondents and nonrespondents

  Sociodemographic factors   Respondents (*n*=2537)   Nonrespondents (*n*=160)   *P*
  -------------------------- ------------------------ -------------------------- -----------
  Age (years)                                                                    
   5-14                      336 (13.2)               15 (9.4)                   \<0.001\*
   15-59                     1910 (75.3)              141 (88.1)                 
   ≥60                       291 (11.5)               4 (2.5)                    
  Sex                                                                            
   Male                      1201 (47.3)              85 (53.1)                  0.155
   Female                    1336 (52.7)              75 (46.9)                  
  Marital status^a^                                                              
   Unmarried                 296 (14.4)               18 (14.1)                  0.978
   Separated                 162 (7.9)                10 (7.8)                   
   Widow                     267 (13.0)               15 (11.7)                  
   Currently married         1336 (64.8)              85 (66.4)                  
  Education level                                                                
   No schooling              410 (16.1)               24 (15.0)                  0.787
   1^st^-10^th^ standard     1534 (60.5)              95 (59.4)                  
   ≥10th standard            593 (23.4)               41 (25.6)                  
  Occupation                                                                     
   Unemployed                437 (17.2)               20 (12.5)                  0.282
   Homemaker                 464 (18.3)               26 (16.3)                  
   Unskilled                 773 (30.5)               54 (33.8)                  
   Skilled/semiskilled       157 (6.2)                13 (8.1)                   
   Students                  599 (23.6)               36 (22.5)                  
   Professional              107 (4.2)                11 (6.9)                   
  Family type                                                                    
   Nuclear                   1788 (70.5)              102 (63.8)                 0.072
   Joint/extended            749 (29.5)               58 (36.2)                  
  Religion                                                                       
   Hindu                     2144 (84.5)              136 (85.0)                 0.919
   Christian                 368 (14.5)               22 (13.8)                  
   Others^b^                 25 (1.0)                 2 (1.3)                    

\**P* \<0.05 is considered as statistically significant, ^a^Subjects aged ≥18 years (respondents=2061, nonrespondents=128), ^b^Others included Muslims and Jains

The overall prevalence of mental disability was found to be 7.1% (181/2537). Among them, majority had mild mental disability (151, 83.4%), followed by moderate (21, 11.6%), severe (8, 4.4%), and profound (1, 0.6%) mental disability. The persons with mental disability who were previously diagnosed with mental ailments (57/181) include bipolar affective disorders (13), mental retardation (3), fits (1), neurosis (4), schizophrenia (2), and alcohol addiction (38). All the other persons with mental disability (124/181) had depression (89) and/or generalized anxiety disorder (38) who were previously undiagnosed for any mental illness. All of them belonged to mild mental disability category.

Majority of the study subjects belong to age group of 15--59 years (75.3%). Males were comparatively lesser than females (47.3%). About 60.5% of the study subjects were educated between 1^st^ and 10^th^ standard. Nearly, one-third of the subjects (30.5%) were unskilled workers followed by students (23.6%). Univariate analysis showed that sociodemographic factors which include age group status, marital status, education level, occupation, family type, and religion were found to be associated with mental disability \[[Table 3](#T3){ref-type="table"}\].

###### 

Prevalence of mental disability according to sociodemographic characteristics

  Sociodemographic factors   Subjects interviewed   Number of persons with mental disability (%)   *χ*^2^, *P*
  -------------------------- ---------------------- ---------------------------------------------- -------------------
  Age (years)                                                                                      
   5-14                      336                    10 (3.0)                                       19.285, \<0.001\*
   15-59                     1910                   136 (7.1)                                      
   ≥60                       291                    35 (12.0)                                      
  Sex                                                                                              
   Male                      1201                   98 (8.2)                                       3.620, 0.057
   Female                    1336                   83 (6.2)                                       
  Marital status^a^                                                                                
   Unmarried                 296                    1 (0.3)                                        29.792, \<0.001\*
   Separated                 162                    12 (7.4)                                       
   Widow                     267                    30 (11.2)                                      
   Currently married         1336                   122 (9.1)                                      
  Education level                                                                                  
   No schooling              410                    62 (15.1)                                      58.753, \<0.001\*
   1^st^-10^th^ standard     1534                   104 (6.8)                                      
   ≥10^th^ standard          593                    15 (2.5)                                       
  Occupation                                                                                       
   Unemployed                437                    49 (11.2)                                      34.813, \<0.001\*
   Homemaker                 464                    37 (8.0)                                       
   Unskilled                 773                    49 (6.3)                                       
   Skilled/semiskilled       157                    17 (10.8)                                      
   Students                  599                    17 (2.8)                                       
   Professional              107                    12 (11.2)                                      
  Family type                                                                                      
   Nuclear                   1788                   141 (7.9)                                      5.162, 0.023\*
   Joint/extended            749                    40 (5.3)                                       
  Religion                                                                                         
   Hindu                     2144                   170 (7.9)                                      13.251, 0.001\*
   Christian                 368                    10 (2.7)                                       
   Others^b^                 25                     1 (4.0)                                        

\**P* \<0.05 is considered as statistically significant, ^a^Subjects aged ≥18 years (total=2061), ^b^Others included Muslims and Jains

Among the chronic comorbid conditions and personal habits, variables which include hypertension, joint pain, backache, current smoking, current alcohol use, and family conflicts were associated with mental disability \[*P* \< 0.05, [Table 4](#T4){ref-type="table"}\].

###### 

Prevalence of mental disability according to associated factors

  Associated factors     Subjects interviewed   Number of persons with mental disability (%)   *χ*^2^, *P*
  ---------------------- ---------------------- ---------------------------------------------- -------------------
  Diabetes mellitus                                                                            
   No                    2332                   163 (7.0)                                      0.912, 0.340
   Yes                   205                    18 (8.8)                                       
  Hypertension                                                                                 
   No                    2248                   152 (6.8)                                      4.141, 0.042\*
   Yes                   289                    29 (10.0)                                      
  Heart disease                                                                                
   No                    2486                   178 (7.2)                                      0.123, 0.726
   Yes                   51                     3 (5.9)                                        
  Joint pain                                                                                   
   No                    2215                   147 (6.6)                                      6.528, 0.011\*
   Yes                   322                    34 (10.6)                                      
  Backache                                                                                     
   No                    2286                   153 (6.7)                                      6.798, 0.009\*
   Yes                   251                    28 (11.2)                                      
  Asthma                                                                                       
   No                    2487                   177 (7.1)                                      0.058, 0.810
   Yes                   50                     4 (8.0)                                        
  Epilepsy                                                                                     
   No                    2530                   180 (7.1)                                      0.542, 0.462
   Yes                   7                      1 (14.3)                                       
  Current smoker                                                                               
   No                    2416                   162 (6.7)                                      14.079, \<0.001\*
   Yes                   121                    19 (15.7)                                      
  Current alcohol user                                                                         
   No                    2341                   143 (6.1)                                      48.136, \<0.001\*
   Yes                   196                    38 (19.4)                                      
  Conflicts                                                                                    
   No                    2488                   161 (6.5)                                      85.555, \<0.001\*
   Yes                   49                     20 (40.8)                                      

\**P* \<0.05 is considered as statistically significant

Multiple logistic regression analysis showed that male (AOR = 2.064), widowed (AOR = 27.022), separated/divorced (AOR = 16.674), currently married (AOR = 18.487), illiterate (AOR = 4.352), 1^st^--10^th^ standard education (AOR = 2.531), unskilled (AOR = 0.287), semiskilled/skilled occupation (AOR = 0.025), nuclear family (AOR = 1.816), and absence of conflicts (AOR = 0.259) were significantly associated with mental disability compared to their counterparts \[[Table 5](#T5){ref-type="table"}\].

###### 

Associated factors of mental disability - multiple logistic regression analysis

  Associated factors       OR adjusted (95% CI)     *P*
  ------------------------ ------------------------ -----------
  Age (years)                                       
   18-59                   0.917 (0.540-1.557)      0.749
   ≥60                     \-                       
  Sex                                               
   Male                    2.064 (1.193-3.572)      0.010\*
   Female                  \-                       
  Marital status^a^                                 
   Currently married       18.487 (2.472-138.264)   0.004\*
   Separated               16.674 (2.121-131.053)   0.007\*
   Widow                   27.022 (3.400-214.789)   0.002\*
   Unmarried               \-                       
  Education level                                   
   No schooling            4.352 (2.098-9.027)      \<0.001\*
   1^st^-10^th^ standard   2.531 (1.287-4.981)      0.007\*
   ≥10^th^ standard        \-                       
  Occupation                                        
   Unemployed              0.627 (0.271-1.451)      0.275
   Homemaker               0.707 (0.296-1.685)      0.434
   Unskilled               0.287 (0.135-0.611)      0.001\*
   Skilled/semiskilled     0.363 (0.149-0.881)      0.025\*
   Students                0.786 (0.207-2.983)      0.723
   Professional            \-                       
  Family type                                       
   Nuclear                 1.816 (1.206-2.733)      0.004\*
   Joint/extended          \-                       
  Religion                                          
   Hindu                   0.912 (0.115-7.250)      0.930
   Christian               0.271 (0.030-2.455)      0.245
   Others^b^               \-                       
  Hypertension                                      
   No                      0.976 (0.609-1.565)      0.921
   Yes                     \-                       
  Joint pain                                        
   No                      1.060 (0.639-1.757)      0.822
   Yes                     \-                       
  Backache                                          
   No                      0.852 (0.497-1.795)      0.561
   Yes                     \-                       
  Current smoker                                    
   No                      0.927 (0.479-1.795)      0.823
   Yes                     \-                       
  Current alcohol user                              
   No                      0.566 (0.310-1.032)      0.063
   Yes                     \-                       
  Conflicts                                         
   No                      0.259 (0.125-0.536)      0.000\*
   Yes                     \-                       

\**P* \<0.05 is considered as statistically significant, ^a^Subjects aged ≥18 years, ^b^Others included Muslims and Jains. OR: Odds ratio, CI: Confidence interval

Discussion {#sec1-3}
==========

Epidemiological studies on mental disability using IDEAS at community level are very less in India.\[[@ref4]\] Our study highlighted the fact that the prevalence of mental disability is more than 3 times compared to the 2.3% prevalence reported in Karnataka.\[[@ref4]\] However, the proportion of mild mental disability in the above study was 45.5% (10/22) compared to 83.4% (151/181) of persons with mental disability in this study. This difference in estimated and actual prevalence may be due to the fact that the above study assessed the mental disability among those with previously diagnosed mental illness in contrast to this study where mental disability was assessed for those with previously diagnosed and some undiagnosed mental illness. The selection bias also may be responsible for this difference. The higher prevalence in this study also may be due to influence of factors such as lesser education level, presence of conflicts, rural-urban difference, and increased alcohol use among persons with mental disability. The prevalence was also found to be significantly more among males in contrast to the above study. A study in a hospital in India using IDEAS reported that the presence of mental disorders was associated with significant disability and among these, schizophrenia being maximally disabling.\[[@ref6]\] Thus, the cases which were coming to hospitals might present with severe symptoms, and therefore, the disability severity of persons with mental illness in hospital setting may be comparatively more than community-based studies.

However, there are reports available for burden of mental disorders at global level. A recent meta-analysis data found that at global level about 17.6% had common mental disorder in the preceding 12 month period of the assessment.\[[@ref10]\] This is far higher than the data available in India.\[[@ref2][@ref3]\] There is a wide variation in the prevalence rate of mental disorders within the country and international level due to difference in study design, operational definitions used for the survey, data collection methods, and variables used.

The prevalence of mental disability in this study among those with no schooling was found to be 15.1% which is higher than the previous study where it was reported as 8.3%.\[[@ref4]\] This study also showed that mental disability is comparatively more among those with widowed with 11.2% prevalence. A previous study reported that among widow, prevalence of severe depression was 27.8%, and currently married women it was 5.6%.\[[@ref11]\] Similarly, another study reported that being married or cohabiting and higher education levels were associated with reduced odds of severe disability. This study included mainly the mental, neurological, and cardiovascular disabled who were applied for disability certification.\[[@ref12]\] However, in this study, the association between marital status and mental disability should be interpreted with caution since there is only one person with mental disability in unmarried group and comparisons of other marital groups are made with respect to this category as reference in multiple logistic regression analysis. In view of the above, larger cross-sectional studies with more samples in this subgroup may give more valid information in this regard.

Mental disability was found to be comparatively lesser in unskilled/semiskilled/skilled occupation and those without conflicts groups. A recent study highlighted the fact that there is a strongly significant effect of mental illness on employment and clear evidence of reduced occupational skill level.\[[@ref13]\] An Indian study in an urban slum area in Kolkata reported that there was a significant association of mental health problems with low educational status, unemployment, and large family size.\[[@ref14]\] Hence, vocational training of mentally disabled is also an important aspect to be considered to improve the quality of mental well-being of this group.

This study showed that the prevalence of mental disability is 40.8% among those with conflicts compared to 6.5% among without conflict group. The previous studies also have shown that marital, interpersonal, and family conflicts were associated with mental disorder.\[[@ref14][@ref15]\] Conflict management through counseling of persons with mental disability may help to reduce the severity of disability and improve their mental well-being in the community.

The major core attributes of disability related to alcohol abuse are changes of emotional state, social relationships, memory, and thinking. The most important supplementary attributes are anxiety, impairments of speech, and hearing.\[[@ref15][@ref16]\] It was also shown that alcohol abuse was associated with mental disorders such as depression, anxiety disorders, and suicide risk.\[[@ref17]\] As in this study, the prevalence is more among those with alcohol use; there is a need to strengthen services through alcohol deaddiction centers to this vulnerable group.

It is important to identify the mild and moderate degrees of mental disability because they go unnoticed by the healthcare delivery system. Besides they are amenable to preventive and rehabilitative measures so that progression to severe disability can be slowed.\[[@ref18]\] Therefore, this study gives an insight into the burden of unrecognized mild categories of mental disability similar to ice berg phenomenon of disease. In addition, the proportion of moderate and severe categories will help in determining the amount of resources required in the health care system.

There are some concerns with respect to internal validity of the study. The sample size was estimated using 25% relative precision which may be higher than expected and the study did not consider the design effect. However, required sample size based on prevalence of 7.1% with 20% relative precision comes about 1257. If we inflate the sample size with design effect of 2, the required sample size for getting a precise estimate for the prevalence of mental disability will be 2514 which was covered in the study.

The study findings should be interpreted with caution while generalizing it to the general population due to following reasons. Since we have not included one ward area, the persons with mental disability may not be representative of population although most of the cultural and sociodemographic characteristics are comparable in all four ward areas. Because of selection bias, there may be difference in estimated prevalence and actual prevalence of mental disability. We could not diagnose the depression and generalized anxiety disorders by psychiatrist which may also affect the prevalence. We also could not assess other previously undiagnosed mental disorders due to feasibility constraints. In other parts of the country, difference in exposure of sociodemographic, cultural factors, and rural-urban difference may also influence the difference in the prevalence of mental disability. We could not assess some associated factors of mental disability. In spite of these limitations, the study gives valuable information on magnitude of mental disability in an urban community which will help in taking appropriate prevention and health promotional measures to this group. There is a need to prioritize strategies at regional level based on the burden of exposure of risk factors associated with mental disability such as family conflicts, alcohol use, increasing marital divorce, or separation rates. Males, lesser education level, skilled or unskilled occupation, nuclear family, and conflicts were associated with mental disability after adjusting for other variables. Multicentric cross-sectional analytical studies will explore the mental disability burden and its associated factors at regional or country level. Future directions of research also should emphasize follow-up studies on mental disability in different types of mental disorders and its relation to sociodemographic characteristics, comorbidity status, conflicts, substance abuse, and quality of life.
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